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PATENT 


BRAKE SHOE WITH SPRING BRAKE MEMBER 

DESCRIPTION 

Technical Field 

This invention relates to a pivoting and sliding device for slidable door or 
window assemblies mounted in a frame. More particularly, it relates to a brake shoe 
having a cam activated spring locking mechanism that is activated when pivoting a 

5 slidable door or window out of the plane of the frame. 

Background of the Invention 

It is known in the prior art of slidable window sash and frame construction 
to have vertical and horizontal sliding windows adapted to be pivoted out of the frame 
when desired. For tasks such as cleaning the window from within the building in which 

1 0 the window is installed, a pivoting window must be securely arrested from sliding at the 

pivot point to prevent balance assemblies associated with the window assembly from 
propelling the sash upwards. This can damage the sash and cause injury to the user. 

Pivot mechanisms have included movable pins mounted on the edge of the 
sash which may be extended outwardly to engage holes in the frame about which the sash 

15 may be pivoted. U.S. Patent No. 4,222,201 discloses a pivoting mechanism wherein a 

pair of spring biased pins are manually extended outward. Mating apertures in the tracks 
receive the pins, providing an axis of rotation. The sash may then be pivoted. After the 
window is pivoted back into the plane of the frame, the pins are retracted and secured in 
place by a screw to allow the sash to freely slide within the frame. 

20 U.S. Patent No. 5,058,321 discloses a mechanism wherein spring biased pivot 

pins are freed for selective extension into apertures formed in a frame by rotating said 
pins. The pins are retracted by rotation and secured in place by an arrangement of 
detents. 

It is also known in the prior art to provide a pivoting arrangement which 
25 achieves automatic arresting of the sliding motion of a slider body in a track in response 

to the commencement of the pivoting of the window sash. U.S. Patent No. 4,610,108 
discloses such a device which incorporates a U-shaped spring member within a block 
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member, wherein a pin extends from a window sash. A cam member is incorporated in 
the block and receives the pivot pin extending from the window sash. The cam member 
is rotatably engagable with the U-shaped spring member to lock the block in position 
upon pivoting the window sash. The cam member cams the U-shaped spring member 
5 wherein the outwardly opposed serrated tips are forced outwardly through slots in the 

block for penetration into the track wall by the serrated tips. Although simple to operate, 
experience has shown that a pivot arrangement of this type may not develop adequate 
arresting force. In addition, the serrated tips being engagable with and normal to the 
track wall, can become jammed in the wall after the window sash is returned to its 

10 slidable position. This configuration can also damage certain track constructions. 

The present invention is provided to solve these and other problems. 
Summary of the Invention 

According to one aspect of the invention, a sash balance brake assembly is 
disclosed for locking a slidable sash window or door within a track of a frame, the track 

1 5 having a pair of spaced apart, opposed sidewalls. The assembly has a slider body adapted 

for slidable motion within the track. The slider body has a central opening extending 
from a front face to a rear face and a pair of side openings. The assembly also has a 
brake member comprised of a spring having two braking surfaces, the brake member 
being mounted within the slider body such that one braking surface each is adapted for 

20 reciprocal lateral movement through a respective side opening. The assembly further has 

a cam positioned in the central opening. The slider body is adapted to receive and retain 
the brake member and the cam is adapted to be rotatable in the central opening for 
laterally biasing the braking surfaces for movement through the side openings for 
frictional engagement of each braking surface with a respective side wall. 

25 According to another aspect of the invention, the spring has two end portions, 

each having a first segment and a second segment. The first segment curves inwardly 
and the second segment curves outwardly, wherein the braking surfaces are each located 
on a respective convex surface of the second segment. 
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According to another aspect of the invention, the braking surfaces are 

serrated. 

According to another aspect of the invention, the slider body has a plurality 
of retaining tabs for holding the brake member within the slider body. 

According to another aspect of the invention, the cam has a nipple adapted 
for maintaining the cam within the slider body. 

According to another aspect of the invention, the brake member is comprised 
of a pair of brake pads connected by a resiliently flexible member. The brake member 
is mounted within the slider body such that one brake pad each is adapted for reciprocal 
lateral movement through a respective side opening. The assembly further has a cam 
positioned in the central opening. The slider body is adapted to receive and retain the 
brake member and the cam is adapted to be rotatable in the central opening for laterally 
biasing the brake pads for movement through the side openings for factional engagement 
of each brake pad with a respective side wall. 

Other features and advantages of the invention will be apparent from the 
remainder of this specification. 
Brief Description of the Drawings 

The pivoting and sliding device of the invention will now be described with 
reference to the accompanying drawings, in which: 

FIG. 1 is a perspective view of a double hung window assembly with the 
present invention shown in phantom; 

FIG. 2 is an exploded rear perspective view of a brake shoe assembly having 
a spring brake member of the present invention; 

FIG. 3 is a rear perspective view of the brake shoe assembly with the spring 
brake member of the present invention; 

FIG. 4 is a front elevation of the assembly of FIG. 3 with the brake member 
in its retracted or slidable position; 


FIG. 5 is a front elevation of the assembly of FIG. 3 with the brake member 
in its extended position or braking position; 

FIG. 6 is a rear elevation of the assembly of FIG. 3 with the brake member 
in its retracted or slidable position; 

FIG. 7 is a rear elevation of the assembly of FIG. 3 with the brake member 
in its extended position or braking position; 

FIG. 8 is a rear perspective view of a slider body of the assembly of FIG. 2; 

FIG. 9 is a rear elevation of the slider body of the assembly of FIG. 3; 

FIG. 10 is a front perspective of the slider body of the assembly of FIG. 3; 

FIG. 1 1 is a rear perspective of a cam of the assembly of FIG. 3; 

FIG. 12 is a front perspective of the cam of the assembly of FIG. 3; 

FIG. 13 is an elevation of the spring brake member of the assembly of FIG. 

3; 

FIG. 14 is a perspective view of the spring brake member of the assembly of 

FIG. 3; 

FIG. 1 5 is a cross section of the brake shoe assembly of the present invention 
slidably mounted within a track of a window frame and its spring brake member in its 
retracted or slidable position; 

FIG. 1 6 is a cross section of the brake shoe assembly of the present invention 
slidably mounted within a track of a window frame and its spring brake member in its 
retracted or slidable position; 

FIG. 1 7 is a rear elevation of an additional embodiment of the brake shoe with 
spring brake member assembly of the present invention; 

FIG. 1 8 is a front perspective view an additional embodiment of a cam of the 
present invention; 

FIG. 19 is a rear perspective view of the cam of FIG. 18; and 

FIG. 20 is a rear elevation view of the cam of FIG. 18. 
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Detailed Description 

While this invention is susceptible of embodiment in many different forms, 
there is shown in the drawings and will herein be described in detail preferred 
embodiments of the invention with the understanding that the present disclosure is to be 
5 considered as an exemplification of the principles of the invention and is not intended 

to limit the broad aspect of the invention to the embodiments illustrated. 

Referring to FIG. 1 , there is shown a double hung window assembly 1 0 which 
includes a window frame 12 and a pair of window sashes 14. 

The window frame 12 includes a pair of generally parallel tracks 16, cross 
10 sections of which can be seen in FIGS. 15 and 16. The track 16 includes a base 18 and 

a pair of side walls 20 extending generally parallel from the base 18. Also included is 
a shoulder 22 extending from each sidewall 20 towards the other sidewall and generally 
parallel with the base 18. 

The sash 14, as shown in FIG.l is transversely disposed between the tracks 
15 1 6 for slidable movement in the plane defined by the tracks 16. Located at the lower end 

of parallel transverse sides of sash 14 is a pair of sash balance/brake shoe assemblies 21 . 
The sash balance/brake shoe assemblies 2 1 provide a generally upward bias on transverse 
sides of the sash 14. The sash balance/brake shoe assembly 21 generally includes a 
balance member 23 connected to a brake shoe assembly 24. The balance member 23 can 
20 come in different forms known in the art such as, for example, block and tackle balance, 

curl springs, spiral springs and the like. A pivot pin 26 (shown also in FIGS. 15-16) 
extends from the lower end of each transverse side of the sash 14 and is operably 
received by the brake shoe assemblies 24. 

Referring to FIGS. 2-7, the brake shoe assembly 24 is adapted for slidable 
25 mounting in the track 1 6 and generally includes a slider body 28, a brake member 30 and 

a cam 32. 

As shown in FIGS. 15-16, the slider body 28 has dimensions to fit within the 
track 16 as described above. Referring to FIGS. 8-10, the slider body 28 preferably is 
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manufactured from a tough material such as nylon, although other suitable materials can 
be used. The slider body 28 includes a central opening 34 located near a lower end 35 
of the slider body 28. The central opening 34 extends from a front face 36 to a rear face 
38. An upper end 37 of the slider body 28 is adapted for connection to the various types 

5 of balance members 23 discussed above. 

The central opening 34 is defined by a generally cylindrical wall 40 having 
a front end 42 and a rear end 43. The cylindrical wall 40 has a slot 44 adapted to assist 
in receiving and retaining the cam 32, to be more fully described below. 

As further shown in FIGS . 8 - 1 0, the slider body 28 has a pair of lateral or side 

10 openings 46 in proximity to the central opening 34. The openings 46 are adapted to 

receive the brake member 30 as show in FIGS. 2-3 . The slider body 28 also has a lateral 
cross member 48 with a retaining tab 49 formed centrally thereon. The slider body 28 
has a bottom wall 47. The bottom wall 47 has retaining tabs 45 on each end thereof to 
assist in retaining the brake member 30 within the slider body 28. 

15 As shown in FIGS. 13-14, the brake member 30 is a spring formed from a 

single flat piece of steel having two end portions 50. The brake member 30 has 
resiliently flexible characteristics. However, it is noted that the brake member 30 may 
be formed from any material or combination having similar resiliently flexible 
characteristics or from a plurality of contiguous pieces of steel or other such material. 

20 The brake member 30 has a base portion 52 that is straight having two end portions 50. 

In one embodiment, the base portion 52 has rounded or curved portions 61 leading into 
each end portion 50. Each end portion 50 is gibbous-like and generally has an inverted 
S-shape. Each end portion 50 has a first segment 5 1 and a second segment 53 . The first 
segment 5 1 curves inwardly and has a convex surface 54. The second segment 53 curves 

25 outwardly and has a convex surface which forms a braking surface 58. The outer 

portions 50 also each have a tip 56 at distal ends of the brake member 30. As shown in 
the drawings, the tips 56 curl roughly inward to point generally towards the base portion 
52 of brake member 30. 
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Each end portion 50 of the brake member 30 has generally a gibbous-like 
shape. As can be seen in FIG. 13, there remains an open space 57 between each tip 56 
and the brake member 30. The open space 57 permits improved performance of the 
brake member 30 as it allows for increased resilient flexibility of each end portion 50 of 
5 the brake member 30. 

As depicted, each braking surface 5 8 includes a series of serrations 59. In one 
preferred embodiment, the brake surface 58 has a configuration of three pairs of 
serrations 59, as shown in FIG 14. Each serration 59 extends away from the braking 
surface 58 at an oblique angle and towards the direction in which any counterbalance 
10 force is supplied by the balance member 23 . Each serration 50 also has a sharply defined 

edge 55 for effective braking characteristics. However, other arrangements and 
configurations may be suitable. For example, other preferred embodiments may include 
serrations 59 with circular, rectangular, or triangular cross sections or any combination 
thereof. Additional preferred embodiments may include frictional protrusions, 
15 protuberances or grooves, rather than the serrations 59 depicted. 

The rotatable cam 32 (FIG. 1 1&12) is formed from a similar material as that 
of the slider body 28 and includes a generally cylindrical body 29, although other 
geometries may be utilized. However, other materials such as metal may also be used. 
A first enlarged end 64 of the cam 32 has a pair of diametric curved or arcuate surfaces 
20 60 and a pair of planar surfaces or flats 62 located on a peripheral surface 63 . As shown 

in FIG. 12, integrally formed on a second end 66 of the cam 32 is a pair of nipples 68. 
The nipples 68 are located in close proximity to one another. The cam 32 is adapted to 
operably receive the pivot pin 26 (FIGS. 15-16). As shown, an axial slot 70 is formed 
through the second end 66 and terminates at the first enlarged end 64. 
25 As can best be understood by reference to FIGS. 2-7, the brake member 30 

is inserted into the slider body 28 from the direction of the rear face 38. When the brake 
member 30 is received by the slider body 28, the base portion 52 is in close abutment 
with the lateral cross member 48. Also, the end portions 50 are located in the side 
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openings 46. The retaining tabs 49 and 45 cooperate to hold the brake member 30 within 
the slider body 28. 

Also from the direction of the rear face 38, the second end 66 of the cam 32 
is inserted into the central opening 34 such that the nipples 68 may pass through the gap 

5 44. Once the nipples 68 have passed beyond the front end 42, the cam 32 is rotated. 

This results in the nipples 68 cooperating with the front end 42 to limit axial movement 
of the cam 32 in the direction of the rear face 38. Axial movement of the cam 32 in the 
direction of the front face 36 is also limited. This is achieved through the close abutment 
of the rear end 43 of the cylindrical wall 40 and the first enlarged end 64 of the cam 32. 

10 Once the cam 32 is inserted in the slider body 28 as described, the first enlarged end 64 

is immediately adjacent to the end portions 50. 

When the slider body 28 is in a freely slidable position within the track 16 
(FIGS. 4, 6 & 1 5), the planar surfaces 62 are in close abutment with a respective convex 
surface 54 of the brake member 30 and the braking surfaces 58 remain within the side 

15 openings 46. Rotation of the sash 14 out of the frame 12 results in corresponding 

rotation of the pivot pin 26. This in turn rotates the cam 32 causing the planer surfaces 
62 and the arcuate surfaces 60 to cooperate to engage, or cam, the respective convex 
surface 54 of the first segment 51 of the spring 30. This engagement causes a lateral 
biasing of the braking surfaces 58 on the second segments 53 through the side openings 

20 46. This causes serrations 59 of the braking surfaces 58 to frictionally engage respective 

side walls 20. This frictional engagement prevents slidable motion of the slider body 28 
within the track 16 (FIGS. 5,1 & 16). As can be seen, the serrations 59 of the braking 
surfaces 58 extend from the second segments 53 at an oblique angle generally in the 
direction of the upper end 37. This improves their ability to frictionally engage the side 

25 walls 20. 

Upon rotation of the sash 14 back to its slidable position within the frame 14, 
the planar surfaces 62 of the cam 32 are brought into cooperation with the first segments 
51. This allows the resilient flexibility of the brake member 30 to return the braking 
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surfaces 58 to a position within the side openings 46. This frictionally disengages the 
serrations 59 from the side walls 20, thereby returning the slider body 28 to a freely 
slidable position within the track 16. 

An additional embodiment is shown in FIG. 1 7. In this second embodiment, 
5 the brake member 230 is formed by two brake pads 258, each having formed thereon a 

series of frictional grooves 259. The brake pads 258 are connected by a resiliently 
flexible member 260. The brake member 230 is received by the slider body 28 such that 
the flexibly resilient member 260 is in close abutment with the lateral cross member 48, 
the brake pads 258 are mounted within the side openings 46, and the retainer tabs 45, 49 

10 retain and hold the brake member 230 within the slider body 28. 

In operation, rotation of the cam 32 from a slidable position, similar to that 
of the first described embodiment, causes the arcuate surfaces 60 to cooperate with the 
brake pads 258. This cooperation results in lateral biasing of the brake pads 258 and 
frictional engagement of the frictional grooves 259 with the respective side walls 20. 

15 This frictional engagement slidably locks the slider body 28 within the track 16. Upon 

rotation of the cam 32 back to its slidable position, the planar surfaces 62 cooperate with 
the brake pads 258. This allows the resiliently flexible member 260 to return the brake 
pads 258 to a position within the side openings 46. This slidably releases the frictional 
grooves 259 from their respective side walls 20 to allow slidable movement of the slider 

20 body 28. 

An additional embodiment of the cam is depicted in FIGS. 18-20 and is 
designated by the reference numeral 332. The cam 332 is adapted to fit in and function 
with the slider body 28 and brake member 30 in a manner generally identical to that of 
the above described cam 32. The cam 332 includes a generally cylindrical body 29. The 
25 cam 332 has a first enlarged end 64 that has a pair of opposed arcuate surfaces 60 and a 

pair of opposed concave surfaces 362. The concave surfaces 362 define a recess 364. 
Integrally formed on a second end 66 of the cam 332 is a pair of nipples 68. The nipples 
68 are located in close proximity to one another. The cam 332 is adapted to receive the 
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pivot pin 26 (FIGS. 15-16). As shown, an axial slot 70 is formed through the second end 
66 and terminates at the first enlarged end 64. An alternative preferred embodiment 
includes one concave surface 362. It is noted that those skilled in the art will recognize 
that the enlarged end 64 of the cam 32 or the cam 332 can be eliminated and that the 
5 camming surfaces do not need to be located at an end of the cam to practice the present 

invention. 

p The cam 332 is assembled into the brake shoe assembly 24 in the same 

manner as that described above with respect to the cam 32. 

As can be understood when referring to FIGS. 10- 14 and 18-20, when the cam 

Ml 

p 10 332 is assembled within the slider body 28 and in its slidable position, the concave 

r-\ 

l : " surfaces 362 are in close abutment with a respective convex surface 54 of the brake 

member 30. In other words, the recesses 364 each receive, in confronting relation, a 
p respective first segment 5 1 of the brake member 30. In this position, the braking surfaces 

p 58 remain within the side openings 46. Rotation of the cam 332 in a manner similar to 

Hl 15 that described above, causes the concave surfaces 362 and the arcuate surfaces 60 to 

cooperate to engage, cam, or laterally bias the respective convex surface 54 of the first 
segment 51 of the spring 30. This engagement causes a lateral biasing of the braking 
surfaces 58 on the second segments 53 through the side openings 46. This causes 
serrations 59 of the braking surfaces 58 to frictionally engage respective side walls 20, 
20 as previously described. 

Use of the concave surfaces 362 in place of the planer surfaces 62, results in 
a quicker lateral biasing of the braking surfaces 58 upon rotation of the cam 332. That 
is, the lateral biasing of the braking surfaces 58 occurs through a smaller degree of 
rotation of the cam 332 than can be achieved by the cam 32 that incorporates planer 
25 surfaces 62. This occurs because upon rotation of the cam 332, the arcuate surface 60 

engages the first segment 5 1 of the brake member 30 to begin the camming action. Thus, 
braking of the brake assembly 24 within the track 16 is optimized. 
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While the specific embodiments and various details thereof have been 
illustrated and described, numerous modification come to mind without significantly 
departing from the spirit of the invention and the scope of protection is only limited by 
the following claims. 


